T ). The description of the genus Belnapia is emended accordingly.
The genus Belnapia was proposed by Reddy et al. (2006) on the basis of evidence from a polyphasic taxonomic analysis, including a unique signature nucleotide pattern (Reddy et al., 2006) , to accommodate a member of the class Alphaproteobacteria. The genus currently encompasses a single species with a validly published name, Belnapia moabensis (Reddy et al., 2006) . During an investigation of the microbial diversity of Hainan Island (18 u 259 110-20 u 02 100 N 108 u 649 050-110 u 459 3699 E) in South China, a novel Gram-negative, aerobic, non-sporulating, coccoid-shaped strain, designated CPCC 100156 T , was isolated from a forest soil sample. Based on the results of this study, a novel species of the genus Belnapia is proposed.
The forest soil sample was collected two days before isolation. Isolation was conducted using the dilution plating method on YM agar. The strain was then purified on R2A (DSMZ 830 medium) plates. The YM isolation medium contained (l 21 ): 4.0 g yeast extract (Difco), 10.0 g malt extract (Difco), 4.0 g glucose (Difco), 15.0 g agar and 1 l distilled water, pH 7.2. Isolate CPCC 100156
T was maintained on YM, R2A and TSA (DSMZ 545 medium supplemented with 1.8 % agar) slants at 4 u C and as suspensions of cells in 20 % (v/v) glycerol at 280 u C in liquid nitrogen.
Biomass for chemical and molecular studies was obtained by cultivation in shaken flasks (about 150 r.p.m.) using TSB (DSMZ 545 medium) medium with incubation at 30 u C for 4 days. All physiological and biochemical tests were performed at 30 u C and B. moabensis DSM 16746 T was used as a reference strain in parallel experiments. Colony morphology was determined after 3 days at 30 u C on R2A and TSA media. Gram staining was carried out by the standard Gram reaction and observed by light microscopy (BH-2; Olympus). Cell motility was examined on TSB swarming agar (0.3 %, w/v). Cellular morphology was studied using an electron microscope (JEM-1010, JEOL; transmission electron microscopy mode) with cells from exponentially growing cultures on YM agar. Cells were negatively stained with 2 % (w/v) uranyl acetate for 15 s before they were mounted on Formvar-coated copper grids (Electron Microscopy Science). Oxidase activity was detected using API oxidase reagent (bioMérieux) according to the manufacturer's instructions. The temperature range and optimum for growth were tested at 4-55 u C on R2A (agar-free) and TSB media. Tolerance to NaCl was investigated on R2A and YM agar and liquid media at different NaCl concentrations [0.1 and 0.5 % (w/v) and 1-10 % (w/v) in increments of 1 %, respectively]. The pH range for growth was investigated between pH 4.0 to pH 10.0 with intervals of 0.5 pH units, using the buffer system described by Xu et al. (2005) . Carbon utilization and acid production were tested using Biolog GEN III MicroPlates (Biolog Inc.) and API 50CH (bioMérieux) according to the manufacturer's instructions. The ability of the strain to hydrolyse casein and starch and to produce H 2 S and the strain's reaction in the methyl-red and VogesProskauer tests were analysed as described by Smibert & Krieg (1994) . Catalase activity and susceptibility to antibiotics were determined following previously described procedures (Zhang et al., 2008) .
Cells of strain CPCC 100156
T were Gram-negative-staining, non-motile and coccoid-shaped (see Supplementary Fig. S1 in IJSEM Online). Pink-to rosy-coloured colonies with a maximum diameter of 1.1 mm were formed on YM, R2A or TSA media after incubation for 72 h at 30 u C. Colonies were opaque with a moist surface. Strain CPCC 100156 T grew well at 28-32 u C. Poor growth occurred at 20 and 37 u C, but no growth occurred at 10 or 40 u C. Growth was observed at initial pH values between 5.0 and 8.0 on R2A or TSB medium, with optimal growth at pH 7.0-7.5. The strain was resistant to (mg ml 21 ): ampicillin (10), bacitracin (10), erythromycin (10), neomycin (10), nystatin (10), penicillin G (10), spectinomycin (10), streptomycin (30) and tetracycline (30). The detailed physiological and biochemical characteristics of the strain are given in Table 1 and in the species description. Polar lipids were extracted and examined by twodimensional TLC and identified using previously described procedures (Minnikin et al., 1984) . The respiratory quinones were isolated, purified and analysed as described by Lee et al. (2001) . Analysis of the whole-cell fatty acid pattern followed the methods described for the MIDI system (Microbial ID, Inc.) (Kroppenstedt, 1985; Meier et al., 1993 ). An examination of pigment formation was carried out as described by Reddy et al. (2006) .
The major polar lipids of the novel strain were phosphatidylcholine (PC), hydroxyphosphatidylethanolamine (OH-PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG) and two unidentified aminolipids (AL1 and AL2), with a minor amount of ninhydrin-positive phosphoglycolipid (NPG) (see Supplementary Fig. S2 ). The respiratory quinone was ubiquinone-9. The fatty acid profile was characterized by large amounts of summed feature 8 (C 18 : 1 v7c/C 18 : 1 v6c) (49.5 %), summed feature 3 (C 16 : 1 v7c/C 16 : 1 v6c) (22.5 %) and C 16 : 0 (14.0 %). Methanolic extracts of the pigments of strain CPCC 100156 T exhibited evident absorption at 315 nm, 362 nm, 464 nm, 492 nm and 520 nm, which was almost the same as that of Belnapia moabensis DSM 16746 T for the characteristic peaks (see Supplementary  Fig. S3 ). The remarkable absorption peaks at 464 nm, 492 nm and 520 nm suggested that strain CPCC 100156 T contained carotenoids, while the missing characteristic absorption peaks at 800-850 nm and 875 nm indicated that strain CPCC 100156
T did not contain bacteriochlorophyll a. The lack of absorption at 1030 nm signified that strain CPCC 100156 T did not contain bacteriochlorophyll b (Brunisholz et al., 1994; Bryantseva et al., 2000; Hiraishi et al., 2000; Rainey et al., 2003; Reddy et al., 2006; Saitoh et al., 1998) .
Genomic DNA extraction and PCR amplification of the 16S rRNA gene were conducted as described by Li et al. (2007) . The almost-complete 16S rRNA gene sequence (1473 bp) of strain CPCC 100156 T was obtained. BLAST results showed that the closest relatives of the strain CPCC 100156 T were members of the class Alphaproteobacteria and family Rhodospirillales, with the highest 16S rRNA gene sequence similarity of 97.37 % with B. moabensis DSM 16746 T . Multiple alignments with sequences of closely related taxa were carried out using CLUSTAL_X (Thompson et al., 1997) . A phylogenetic tree ( Fig. 1) was reconstructed using the neighbour-joining method of Saitou & Nei (1987) from K nuc values (Kimura, 1980 (Kimura, , 1983 and MEGA version 4.0 (Tamura et al., 2007) . The topology of the phylogenetic tree was evaluated by the bootstrap resampling method of Felsenstein (1985) with 1000 replicates. The genus-specific diagnostic nucleotide signature pattern was analysed according to the method described by Zhi et al. (2009) . The G+C content of the genomic DNA was determined as 70.3 mol% using the thermal denaturation method (Marmur & Doty, 1962) . DNA-DNA hybridization was conducted according to the thermal renaturation method (De Ley et al., 1970) , using a UV-1700 spectrophotometer (Shimadzu) equipped with a DCW-2008 thermo bath. The hybridization temperature was 86 uC.
In the phylogenetic tree based on the 16S rRNA gene sequences, strain CPCC 100156 T consistently formed a robust cluster with B. moabensis DSM 16746 T (Fig. 1) , with a phylogenetic distance of no more than 0.03. Comparison of the 16S rRNA sequences of strain CPCC 100156 T , B. moabensis DSM 16746
T and closely related genera in the phylogenetic tree demonstrated that these two strains could be easily differentiated from the closely related genera on the basis of their nucleotide composition (see Supplementary Table S2 ). Comparative analysis of these nucleotides revealed that strain CPCC 100156 T and B. moabensis DSM 16746
T contained the genus-specific diagnostic nucleotide signature pattern, namely 139 : 224 (G-G), 195 (G), 197 (G), 293 : 304 (G-C), 594 : 645 (U-G), 999 : 1041 (G-U), 1257 (G) and 1438 : 1463 (G-U). These data confirmed that strain CPCC 100156
T was a member of the genus Belnapia. The chemotaxonomic characteristics, such as pigment extracts exhibiting the same characteristic absorption spectra to that of B. moabensis DSM 16746 T ( Supplementary Fig. S3 ), the presence of ubiquinone-9 as the respiratory quinone and summed feature 8 (C 18 : 1 v7c/ C 18 : 1 v6c) and C 16 : 0 as the major fatty acid component supported the affiliation of strain CPCC 100156 T to the genus Belnapia. However, the novel isolate could be readily distinguished from B. moabensis DSM 16746
T not only on the basis of phenotypic characteristics (Table 1) , but also on from genotypic differences. On TSA and YM agar, colonies of strain CPCC 100156
T were smooth and glistening, while those of B. moabensis DSM 16746
T were rough and dry. From the fatty acid profile (Supplementary  Table S2 ) obtained from this study, it was apparent that, in addition to summed feature 8 (C 18 : 1 v7c/C 18 : 1 v6c) and C 16 : 0 , large amounts of summed feature 3 (C 16 : 1 v7c/ C 16 : 1 v6c) were also detected in strain CPCC 100156 T . For B. moabensis DSM 16746 T , fatty acid C 18 : 1 2-OH was detected at a much higher level than in strain CPCC 100156 T . The DNA-DNA hybridization value between strain CPCC 100156 T and B. moabensis DSM 16746 T was 45.6 %, which was lower than 70 %, the threshold value suggested for the delineation of genomic species (Wayne et al., 1987) .
Based on the data above, it is proposed that strain CPCC 100156 T represents a novel species of the genus Belnapia, with the name Belnapia rosea sp. nov. An emended description is given for the genus Belnapia. Reddy et al. 2006 This description is as given by Reddy et al. (2006) Description of Belnapia rosea sp. nov.
Emended description of the genus Belnapia
Belnapia rosea (ro9se.a. L. fem. adj. rosea rose-coloured, rosy).
Colonies are circular, smooth, convex, entire, glistening, opaque and pink-to rose-coloured. Cells are Gramnegative-staining. Cells are non-motile cells and coccoidshaped with a maximum diameter of about 1.8 mm.
Tolerates 1 % (w/v) NaCl. Growth occurs at pH 5.0-8.0 and 20-37 u C. Good growth occurs at 28-32 u C and pH 7.0-7.5, respectively. Newly formed colonies are pink; the colour of the colonies turns to rosy after 3 days growth on R2A, TSA or YM agar media. No diffusible pigment is produced on any tested media. The type strain, CPCC 100156 T (5DSM 23312 T 5CGMCC 1.10758 T ), was isolated from the forest soil in Hainan Island, South China. The genomic DNA G+C content of the type strain is 70.3 mol%.
